Physiological Functioning of Carbonic Anhydrase in the Hydrothermal Vent Tubeworm Riftia Pachyptila.
On the basis of our experiments, it is clear that carbonic anhydrase (CA) plays an important role in the CO2-concentrating mechanisms in Riftia pachyptila. Plume tissue from freshly collected animals had the highest CA activity, 253.7 +/- 36.0 {mu}mol CO2 min-1 g-1 wet wt, and trophosome activity averaged 109.4 +/- 17.9 {mu}mol CO2 min-1 g-1 wet wt. Exposure of living worms to ethoxyzolamide, a carbonic anhydrase inhibitor, resulted in a 99% decrease in CA activity (from 103.9 +/- 38.6 to 0.7 +/- 0.2 {mu}mol CO2 min-1 g-1 wet wt in the plume tissue and 57.6 +/- 17.9 to 0.04 +/- 0.11 {mu}mol CO2 min-1 g-1 wet wt in the trophosome) and essentially a complete cessation of {Sigma}CO2 uptake. High concentrations of CA appear to facilitate the equilibration between inorganic carbon (Ci) in the external and internal environments, greatly enhancing the diffusion of CO2 into the animal. In summary, R. pachyptila demonstrates very effective acquisition of inorganic carbon from the environment, thereby providing the symbionts with large amounts of CO2. This effective acquisition is made possible by three factors: extremely effective pH regulation, a large external pool of CO2, and, described in this paper, high levels of carbonic anhydrase.